Global screen for mitochondrial sequences 1 6 5
Sequences of the mitochondrial control region were obtained both from previously published 1 6 6 studies as well as by our own data collection for Cabo Verde. The objective was to obtain a 1 6 7 robust representation of the rookeries of loggerhead turtles in the Atlantic and the 1 6 8
Mediterranean Sea. We retrieved 521 sequences from rookeries in the Mediterranean Sea 1 6 9 (Carreras et al., 2007; Clusa et al., 2013; Garofalo et al., 2013; Clusa et al., 2014) Shamblin et al., 2014). In total, 3326 sequences were obtained from published literature 1 7 5
(supplementary file S1). 1 7 6 1 7 7
Field sampling, DNA extraction and sequencing of mitochondrial control region from Cabo 1 7 8 Verde 1 7 9
To complement the dataset and improve the resolution at the regional level, field surveys 1 8 0 took place in the Cabo Verde archipelago in 2011, 2012 and 2013 during the nesting 1 8 1 seasons from June to October. Nine different islands were samples: Boavista, Fogo, Maio, 1 8 2
Sal, Santa Luzia, Santiago, Santo Antao, São Nicolau and São Vicente. On the island of 1 8 3
Boavista, where the turtle density is the highest (Marco et al., 2012) , we sampled on eight 1 8 4 different beaches in order to investigate the genetic structure at a local scale. In total, we 1 8 5 collected 881 samples from nesting loggerhead females. Samples consisted in removing 1 8 6
3mm piece of non-keratinized tissue from the right front flipper using a single-use disposable 1 8 7
scalpel. Samples were immediately stored in ethanol. Turtles were tagged with metal tags 1 8 8
and/or pit tags directly after egg deposition to track nesting behaviour and to avoid multiple 1 8 9
sampling (Stiebens et al., 2013) . In the laboratory, each sample was washed in distilled 1 9 0
water for about 20 seconds and cut into smaller pieces. DNA was extracted using the 1 9 1
DNeasy® 96 Blood & Tissue Kit (QIAGEN, Hilden, Germany). Elution was conducted in twice 1 9 2 75 Narum (Narum, 2006) . Furthermore, we calculated the average F ST for each nesting group in 3 0 1 order to investigate whether a geographic pattern of population structure exists across the 3 0 2 archipelago. 3 0 3 3 0 4
Demographic history and colonization scenarios within the Cabo Verde archipelago 3 0 5
The demographic history of each nesting group was first investigated through moment 3 0 6
estimates Tajima's D (computed with 1000 coalescent simulations), sum of squares deviation 3 0 7
(SSD) and a measurement of goodness-of-fit, the raggedness index r. All these analyses 3 0 8
were performed in Arlequin v3.5.1.3 and DNAsp v5.10 (Librado & Rozas, 2009) . Then, 3 0 9
Bayesian skyline plots were constructed to infer fluctuations of effective population size 3 1 0 throughout a temporal scale for each nesting group on each island. These were computed in 3 1 1
BEAST v.1.8 (Drummond & Rambaut, 2007) . The parameters substitution model and 3 1 2 mutation rate were the same as the ones used in the phylogenetic scenarios. The initial tree 3 1 3 root height and tree priors were also estimated in these analyses to have another 3 1 4 perspective over colonization time for each island. Convergence was inspected in Tracer 3 1 5 v1.6. Graphical display of the skylines was constructed in Tracer v1.6. 3 1 6
In order to further investigate the migration along the archipelago's West-East axis, we 3 1 7
calculated the effective number of migrants (ENI) per generation across islands and related it 3 1 8
to geographic distance and direction with a linear model (Stiebens et al., 2013) . Migration 3 1 9
estimates were obtained with migrate-n. For this model, prior distribution for gene flow (M) 3 2 0
and effective population size (θ) were set as uniform with upper and lower boundaries of θ = 3 2 1 0 -100 and M =0 -1000. A total of 10 6 steps were recorded in each chain after a burn-in of 3 2 2 10 4 states. Two independent replicates were performed for each scenario within each run. A 3 2 3 total of 2x10 8 parameters values were visited. We ran it three times, averaged θ and M, and 3 2 4 calculated effective migration rates (ENI) with the equation (θ average *M average )/2. Geographic 3 2 5 distances were calculated from the GPS coordinates of each island. Direction was inferred in 3 2 6
relation to the longitudinal position of each island pair . ENIs and geographic distances were  3  2  7  log transformed and incorporated in a linear model as response and explanatory variables,  3  2  8 respectively, while direction (eastwards or westwards) of gene flow was incorporated as a 3 2 9
factor. Statistical analyses were conducted in R v3.2.3 (Team, 2013). 3 3 0 3  3  1 Genetic diversity and structure within the island of Boavista 3 3 2
Within beaches of Boavista
Fine-scale variation in the distribution of genetic diversity was investigated for turtles nesting 3 3 3
on the island of Boavista across 7 different beaches. Boavista is the eastern most island of 3 3 4
the Archipelago and has an area of 631. Diversity and population structure 3 5 0
Indices of genetic diversity revealed that the Mexican loggerhead rookery exhibits the highest 3 5 1 haplotype diversity (Hd Mexico = 0.770), while the USA rookery holds the highest value of 3 5 2 nucleotide diversity (π USA = 0.023). The Mediterranean rookery showed the lowest values of 3 5 3 haplotype (Hd Mediterranean = 0.348) and nucleotide diversity (π Mediterranean = 0.001), suggesting 3 5 4 this rookery to be the most recently colonized or to be the result of fewer events of 3 5 5
colonization. The Cabo Verdean rookery showed one of the highest indices of haplotype 3 5 6 diversity (Hd Cabo Verde = 0.572) but one of the lowest of nucleotide diversity (π Cabo Verde = 0.005) 3 5 7
( Table 1) . This contrasting reflects the important of placing the Cabo Verde Archipelago in 3 5 8
the colonization history of the Atlantic Ocean by loggerhead turtles. 3 5 9
Not surprisingly given the philopatric nature of loggerhead turtles, pairwise F ST comparisons 3 6 0 among global rookeries revealed highly significant differentiation with F ST values ranging from 3 6 1 0.964 (p < 0.001) between the rookeries of Brazil and the Mediterranean Sea to 0.303 3 6 2 (p<0.001) between the rookeries of Cabo Verde and that of the USA (Fig. 2 , Table S1 ). Exact 3 6 3 tests of population differentiation showed similar results (Table 2) . On average, the USA 3 6 4 rookery showed the lowest, though highly significant, level of pairwise differentiation among 3 6 5
all rookeries. None of the grouping scenarios tested with hierarchical AMOVA revealed 3 6 6 significant F CT , suggesting that this approach is not informative enough to infer the overall 3 6 7 structure among rookeries. 3 6 8
Ancestry and colonization routes of global rookeries 3 6 9
To Infer ancestry and colonization routes across the Atlantic and into the Mediterranean Sea, 3 7 0
we used phylogenetic models, where ancestry and monophyly were enforced sequentially for 3 7 1 all rookeries. The comparison of marginal likelihoods of phylogenetic models with fixed 3 7 2 ancestry suggested the USA rookery to be the oldest among all the ones analysed ( Table  3  7  3 S2). Noteworthy, all models showed very similar marginal likelihoods indicating weak 3 7 4 statistical differences. Ranking AICM values across models strongly suggest the 3 7 5
Mediterranean rookery to be youngest. Comparisons of migrate-n models based on Bayes 3 7 6 factors revealed a model with an ancestral Mexico rookery from which turtles colonized all 3 7 7 others, as well as a young Mediterranean rookery and a central Cabo Verde rookery acting 3 7 8
as a stepping stone towards both sides of the Atlantic (best fit model M4, probability of 0.63, 3 7 9
Fig S1, Table S3 ). 3 8 0
Approximate Bayesian computations revealed scenario S5 to be the most likely ( Fig. S3 ). 3 8 1
Scenario S5 suggests Brazil to be the most ancient rookery in the Atlantic, founded by an 3 8 2
ancestral haplogroup I population that later colonized the Cabo Verdean rookery before a 3 8 3
return towards the area of USA/Mexico. This S5 scenario further implies that the 3 8 4
Mediterranean Sea was the last rookery to be founded but only by haplogroup II, whose 3 8 5
individuals dispersed then to USA/Mexico and from there to Cabo Verde archipelago. Model 3 8 6
inferences considering a lineage split prior to colonization and dispersal were never been 3 8 7
attempted, and here we show that doing it allows the explore the likelihood of theorized 3 8 8 colonization scenarios. 3 8 9 3 9 0
Regional level of the Cabo Verde archipelago 3 9 1 3 9 2
With Cabo Verde appearing as a central rookery acting as a stepping stone along the 3 9 3
colonization of the Atlantic basin, we investigated the demographics, diversity and population 3 9 4 structure of this rookery. For the following analyses, we used 1273 mtDNA sequences of 3 9 5
nesting female turtles. Twenty-two different haplotypes were detected, among them two 3 9 6
haplotypes (UH5 and UH13, Supplementary File S1) that were found in previous study 3 9 7
(Stiebens et al., 2013b) but not yet described in Genbank. 3 9 8
Demographic history of the archipelago 3 9 9
Because demographic history may alter the understanding of the colonization patterns, we 4 0 0 investigated the variation in various demographic indices for each nesting group (i.e. island) 4 0 1 within the rookery. Results revealed two distinct patterns. The first one describes a possible 4 0 2 population expansion in most of the northern set of islands of Sal, Santo Antao, Sao Nicolau, 4 0 3
and Boavista. Together, with Fogo, all Tajima's were negative, non-significant SSD and 4 0 4 raggedness indices (Table 3) . However, only Sao Nicolau exhibited a significant Tajima's D. 4 0 5
The other nesting groups rather experienced a constant population size or a decline as seen 4 0 6
in Sao Vicente, Santiago, Santa Luzia and Maio islands (Table 3) , and amongst those, only 4 0 7
Sao Vicente showed a significant Tajima D. 4 0 8
Reconstructing the effective population size estimates from Bayesian skyline plots revealed 4 0 9
that Sao Vicente, Boavista, Sao Nicolau and Sal showed a recent decline in effective 4 1 0 population size followed by a possible recovery close to present time ( Fig. 3 Diversity and structure of each island 4 1 8
The most frequent haplotypes were CCA1.3 (n=766) and CCA17.1 (n=294) that belong to 4 1 9
the oldest Haplotype I lineage. As expected, haplotype and nucleotide diversities show less 4 2 0 variation at the regional level than at the global level, however they remain high and diverse 4 2 1
( Table 3) . Indices of genetic diversity split for nesting islands showed that turtles sampled in 4 2 2
Sao Nicolau harbours the highest haplotype diversity (Hd SaoNicolau = 0.681) while those from 4 2 3
Sao Vicente showed the highest nucleotide diversity (π SaoVicente = 0.020). Both islands belong 4 2 4
to the northern area of the archipelago. The lowest values of haplotype diversity were 4 2 5 observed in turtles from Santo Antao (Hd SantoAntao = 0.438) and the lowest nucleotide 4 2 6
diversities were detected in turtles from four islands: Santo Antao, Santiago, Fogo and Maio 4 2 7
(π = 0.001) (Table 3) . Noteworthy, the last three islands are adjacent in the South of the 4 2 8
archipelago. 4 2 9
Pairwise F ST comparisons among islands resulted in twelve statistically significant 4 3 0 comparisons after correction for multiple comparisons (Fig. 2b) . The genetic composition of 4 3 1
Sao Vicente Island produced the highest F ST values among island pairs, with statistically 4 3 2 significant pairwise F ST ranging from 0.174 with Fogo (p = 0.005) to 0.294 with Maio (p < 4 3 3 0.001) (Table S4 ). Exact tests of population differentiation showed seventeen significant 4 3 4
results, mostly consistent with pairwise F ST particularly those involving the islands of Sao 4 3 5
Vicente, Fogo and Sal ( The island of Boavista supports the largest nesting group in the Eastern Atlantic (Marco et  4  5  0 al., 2012). We used the largest dataset collected from specific beaches in the island (N=626) 4 5 1
to investigate the genetic diversity and population structure at the local scale (Table 1C ). We 4 5 2
found that the beach of Agua Doce showed the highest haplotype and nucleotide diversity 4 5 3
(Hd AguaDoce = 0.752, π AguaDoce = 0.009), while Boa Esperança exhibited the lowest values in 4 5 4
both indices (Hd BoaEsperança = 0.331, π BoaEsperança = 0.001). Interestingly, those beaches are 4 5 5 adjacent to each other. Furthermore, haplotype diversity observed at the local scale was 4 5 6
comparable to that of the regional level but reduced of about half for the nucleotide diversity 4 5 7 (Table 5 ). 4 5 8
Surprisingly, pairwise comparisons were found significant at this local scale. All significant 4 5 9
tests included the beach of Boa Esperança (Fig. 2c) : Boa Esperança and Agua Doce (F ST = 4 6 0 0.220, p = 0.00), Boa Esperança and Curral Velho (F ST = 0.062, p = 0.00), Boa Esperança 4 6 1
and Lacacao (F ST = 0.051, p = 0.002) and Boa Esperança and Norte (F ST = 0.114, p = 0.000) 4 6 2
( Table S5 ). Given that we sampled 70 turtles from Boa Esperança, those significant results 4 6 3 are unlikely to stem from small sample size. 4 6 4
All beaches of Boavista revealed a pattern of population expansion as suggested by negative 4 6 5
Tajima's D and non-significant SSD and raggedness similar to the apparent scenario of 4 6 6 population expansion detected in the above analyses for all the islands ( nesting on the other beaches showed no change in population size (Fig. S4 ). To effectively manage endangered species, it is crucial to understand the distribution of 4 7 2 genetic diversity. In this study, we evaluated the genetic diversity of loggerhead sea turtle 4 7 3
populations, known for their natal philopatric behaviours. Philopatry affects the distribution of 4 7 4 genetic diversity since it reduces gene flow among populations. Nonetheless, the loggerhead 4 7 5
turtle has colonized the entire Atlantic Ocean and the routes underlying this colonization are 4 7 6
still elusive. Here, we show support for the Brazilian rookery to be the most ancient rookery 4 7 7
in the Atlantic but support the idea that the colonization of the entire ocean basin occurred 4 7 8
via two waves: one from the Pacific and other from the Indian. Each colonization event 4 7 9
corresponds to that of a major haplotype group, both being now distributed across most of 4 8 0
the Atlantic rookeries. Furthermore, we show that Cabo Verde rookery has played a key role 4 8 1
in the colonization process, acting as a stepping stone facilitating the establishment of other 4 8 2
rookeries on either side of the Atlantic. Focusing on Cabo Verde, we also show that the 4 8 3
island supporting the largest nesting density is not necessarily that with the highest diversity 4 8 4
indices. This is likely the result of an asymmetric functioning of the different nesting groups of 4 8 5
the archipelago, with the Eastern islands acting as sources and the edge of the distribution 4 8 6
mostly acting as sink. The eastern islands are those where turtle density is the highest and 4 8 7
we find that because of strong philopatry, ~10kms accuracy, exchanges among islands are 4 8 8
relatively rare. 4 8 9
Revisiting the colonization of the Atlantic: a new perspective reconciles old hypothesis 4 9 0
The existence of two highly divergent mitochondrial haplogroups that shape the 4 9 1 phylogeographic patterns of the different ocean basins underlies the loggerhead's global 4 9 2
biogeography (Bowen et al., 1994) . The Atlantic being the youngest ocean basin, the 4 9 3
unequal distribution of mtDNA haplogroups among rookeries suggests different colonization 4 9 4
waves, as those lineages stem from the Indo-Pacific area (Shamblin et al., 2014) . Therefore, 4 9 5
to understand the colonization and posterior formation of the Atlantic rookeries, we 4 9 6
considered those haplogroups as independent ancestral populations rather than forming one 4 9 7 joint source of colonization. Modelling the temporal succession of haplogroup dispersal into 4 9 8
and within the Atlantic with ABC reconciles current colonization hypotheses under a single 4 9 9
scenario. More specifically, the most parsimonious succession of events suggest that the 5 0 0
Brazilian rookery was colonized first by individuals carrying haplotypes of major haplogroup I 5 0 1
-probably a leakage from the Pacific into the Atlantic while the Central American Seaway 5 0 2 was present. This was followed by the colonization of the Cabo Verdean archipelago and 5 0 3
then the North and Central American rookeries of USA and Mexico. The first stage of Atlantic 5 0 4
colonization is line with line with Shamblin et al (2014)'s hypothesis, as the Brazilian rookery 5 0 5
is the oldest of the Atlantic and composed only by the turtles carrying haplotypes of group I. 5 0 6
The colonization from Cabo Verde to northern Americas can be explained by the fact that 5 0 7
warm saline waters were gradually introduced to northern latitudes as the Central American 5 0 8
Seaway shallowed until total closure (Haug & Tiedemann, 1998 specifically, the retention in the Indian ocean and subsequent entry via South Africa into the 5 1 7
Atlantic (Shamblin et al., 2014). The major haplogroup II pathway favoured by the scenario 5 1 8
modelling supports the nearly consensual hypothesis that Mediterranean Sea supports the 5 1 9
youngest rookeries with access on the Atlantic Ocean (Clusa et al., 2014). 5 2 0
The biogeographic reconstruction of colonization pathways that assumes two distinct 5 2 1 haplogroups as distinct ancestral populations clarifies key elements of the dispersal of 5 2 2 loggerheads in the Atlantic. First, it rejects Central and North American rookeries as the 5 2 3 oldest in the Atlantic. Notably, our summary statistics such as diversity indices and F ST , as 5 2 4
well as testing colonization hypothesis without segregating into haplogroups also suggested 5 2 5
USA and/or Mexico as the oldest rookery. The apparent paradox can be explained by the 5 2 6
physical convergence of the two divergent lineages in two waves of colonization in the area. 5 2 7
The admixture of lineages from multiple genetic backgrounds is well known to increase 5 2 8 diversity at sink populations (Roman & Darling, 2007) . Thus, by being the last rookery to 5 2 9
receive individuals carrying the highly diverse haplogroup I, USA/Mexico hold a signature 5 3 0
that could be interpreted as that of an ancestral rookery, as observed by Reis et al (2010). 5 3 1
Overall, the Atlantic can be understood as a secondary contact zone of major haplogroups 5 3 2
that have accumulated divergence in allopatry. While we cannot exclude demographic 5 3 3 effects that could have erased presence of genetic variants at local scale, one can 5 3 4
parsimoniously assume that once admixed rookeries became established those would affect 5 3 5 lineages equally. 5 3 6
Colonization history, structure and demography of the Cabo Verdean rookery 5 3 7
Regionally, the Cabo Verdean rookery shows both high haplotype and nucleotide diversities 5 3 8
with the presence of both mtDNA lineages. Particularly, the island of Sao Vicente supports a 5 3 9
nesting group with nucleotide diversity at least 3 times higher than that of other nesting 5 4 0 groups of the archipelago. This is mainly linked to the presence of the most divergent lineage 5 4 1 being frequent on this island. The presence of this haplotype can be traced mostly to one 5 4 2 specific beach called Lazareto on the North-West of the island representing ~70% of the 5 4 3
individuals. The presence of this Indo-Pacific haplotype, also present in the Mediterranean 5 4 4
Sea-and interpreted as evidence for a second wave of colonization (Stiebens et al., 2013) , is 5 4 5
further reinforced by scenario simulations of the Atlantic colonization. analyses of the more extensive dataset in this study confirms the highly significant genetic 5 5 0 differentiation congruent with both F ST and exact tests. This structure arises clearly from the 5 5 1
island of Sao Vicente and the frequent divergent haplotype but not only. Indeed, a clear 5 5 2 geographic pattern is visible where the islands from the western range of the archipelago 5 5 3
show increased average differentiation compared to those of the eastern range. Noteworthy, 5 5 4
signatures on mtDNA stem from female-mediated gene flow. Because bi-parentally inherited 5 5 5
markers show an increase gene flow eastwards linked to opportunistic mating from Western 5 5 6
males encountering more females on the east (Stiebens et al., 2013), our results suggest 5 5 7
that the densely-populated easternmost islands of Sal, Boavista and Maio are extremely 5 5 8
important in maintaining the functioning of the rookery, acting as evolutionary source 5 5 9
populations. Here, we also reveal another geographic pattern, where gene flow of nesting 5 6 0 females has propagated from the centre of the distribution to the edge. This pattern might be 5 6 1
the ancient signature of colonization within the Archipelago: after the evolution of site fidelity 5 6 2 to the firstly colonized islands, populations were established in all others through sporadic 5 6 3
nesting events from the long-distance migrants, as it has recently been described to occur in 5 6 4
Mediterranean rookeries (Carreras et al., 2018) . Altogether, the observed genetic structure is 5 6 5
the likely result of a strong female philopatric behavior as often observed in loggerhead 5 6 6
turtles (FitzSimmons et al., 1997; Lee et al., 2007) . 5 6 7
From a demographic perspective, estimates of effective population size suggest that after a 5 6 8
small decline, the largest nesting groups are expanding. This is particularly the case for an 5 6 9
East-West corridor entailing Boavista to Sao Vicente islands. While dating the decline is 5 7 0 complex, the Cabo Verde rookery may hold the signature of intense poaching which has 5 7 1 significantly impacted the census population size (Marco et al., 2008) . This signature does 5 7 2 not necessarily represent the recent poaching peaks of the 1990s and 2000s. Instead, it may 5 7 3
be the footprint of poaching activity, known since the human occupation of the archipelago in 5 7 4
the 15 th century (Loureiro & Torrão, 2008) . However, demographic estimates should be 5 7 5
interpreted with caution: the wide high probability density intervals observed for Bayesian 5 7 6
skylines and non-significant Tajima D does not support conclusive evidence. Thus, 5 7 7
conservation driven actions should be maintained in the Archipelago as well as monitoring of 5 7 8
loggerheads census population sizes. 5 7 9
Philopatry at a fine geographic scale: structure and demography of the island of Boavista 5 8 0
At the local scale, our results show that turtles nesting on one beach of the island of 5 Given that the sample size from this beach is ~70, this significant differentiation is unlikely to 5 8 7
arise from random fluctuation linked to a small sample size. The parsimonious explanation is 5 8 8 a high accuracy of philopatric behaviour on Boavista which can be detected away from the 5 8 9
centre of the nesting activity, on the other side of the island, as the result of leakage of 5 9 0 nesting behaviours. 5 9 1 Conclusion and future directions 5 9 2
Our results offer a fresh perspective on the biogeography of the loggerhead sea turtle. 5 9 3
Understanding the Atlantic as a secondary contact zone for two highly divergent lineages 5 9 4
showed that ongoing hypothesis can be merged into a single colonization and dispersal 5 9 5
scenario. The expansion pattern exposed allows to investigate major climatic and geological 5 9 6
changes that shaped the pathways of colonization -such as the impact of the gradual 5 9 7
closure of the isthmus of Panama in opening suitable nesting habitats at Northern latitudes. 5 9 8
Our work also suggests that interpreting ancestry from genetic diversity estimates should be 5 9 9
made with caution. As we have shown here, the presence of divergent lineages does not 6 0 0 necessarily imply ancestry. Hypothesis testing with population genetic modelling may help to 6 0 1 clarify conflicting views on the global biogeography. 6 0 2
Despite extensive migration, significant degrees of population differentiation spanned all the 6 0 3
analysed geographic levels. Therefore, we have demonstrated that turtles are capable of 6 0 4 extreme site fidelity and forming independent nesting groups at highly localized geographic 6 0 5
scale. We identified two mechanisms. At the small scale, leakage away from the main 6 0 6
nesting sites results in expansion. This mechanism yet relies on large population size, which 6 0 7 may be problematic for endangered species. The second mechanism of expansion relates to 6 0 8 major climatic/geological events which requires the persistence of the species on a long 6 0 9 evolutionary time .  6  1  0   6  1  1  T  a  b  l  e  1  -D  i  v  e  r  s  i  t  y  i  n  d  i  c  e  s  o  f  m  a  j  o  r  n  e  s  t  i  n  g  a  g  g  r  e  g  a  t  i  o  n  s  o  f  t  h  e  A  t  l  a  n  t  i  c  O  c  e Scenario comparison results of hypothesized two colonization routes into the Atlantic. In the 7 0 8
x-axis is shown the number of simulated scenarios (in batches of 1000) whose mean 7 0 9
pairwise F ST is more approximate to that obtained with the observed dataset. The y-axis is 7 1 0 the corresponded regression coefficient for sequential batches of 1000 points. 7 1 1 Figure S3 -Relationship between migration estimates and geographic distance for 7 1 2 each direction 7 1 3 X-axis shows the log-scaled geographic distance and the y-axis shows the effective 7 1 4 migration rate for eastward (E) and westward (W) migration. 7 1 5
Figure S4 -Bayesian Skyline Plots of Bovista's beaches 7 1 6
Effective population size across evolutionary timescales for each island. Y-axis is an 7 1 7 estimate of the product of Ne * mutation rate (µ) per generation, while the x-axis represents a 7 1 8 relative temporal scale. Note that the differences in x-axis scale across graphs reflect the 7 1 9
putative age of the genealogy. The black like represents the mean Ne and the blue shading 7 2 0 the 95% high probability density interval. 
